Background: Community-acquired pneumonia (CAP) is common cause of hospital admission and leading cause of morbidity and mortality. Severity scoring systems are used to predict risk profile, outcome and mortality, and to help decisions about management strategies. Aim of the work and Methods: To critically analyze pneumonia "rebound" cases, once discharged from the emergency department (ED) and afterwards admitted. We conducted an observational clinical study in the acute setting of a university teaching hospital, prospectively analyzing, in a 1 year period, demographic, medical, clinical and laboratory data, and the outcome. Results: 249 patients were discharged home with diagnosis of CAP; 80 cases (32.1%) resulted in the high-intermediate risk class according to CURB-65 or CRB-65. Twelve patients (4.8%) presented to the ED twice and were then admitted. At their first visit 5 were in the high-intermediate risk group; just 4 of them were in the non-low risk group at the time of their admission. The rebound cohort showed some peculiar abnormalities in laboratory parameters (coagulation and renal function) and severe chest X-rays characteristics. None died in 30 days. Conclusions: The power of CURB-65 to correctly predict mortality for CAP patients discharged home from the ED is not confirmed by our results; careful clinical judgement seems to be irreplaceable in the management process. Many patients with a high-intermediate risk according to CURB-65 can be safely treated as outpatients, according to adequate welfare conditions; we identified a subgroup of cases that should worth a special attention and, therefore, a brief observation period in the ED before the final decision to safely discharge or admit. (www.actabiomedica.it)
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Introduction and aim of the study
Community -acquired pneumonia (CAP) is the most frequent severe infection in medical practice, a common cause of hospital admission, and a leading cause of increased morbidity and mortality (1) (2) (3) (4) (5) .
The right management of CAP in the emergency department (ED) is essential to ensure optimal management for each patient, and also for the proper use of hospital resources. Despite a significant body of relevant literature, several doubts remain, namely related to the optimal definition of clinical severity, most useful criteria for appropriate patient allocation, the value of immediate microbiological diagnosis, and proper criteria for treatment choice (5) (6) (7) (8) (9) (10) (11) .
In the everyday real-life of bedside practice, emergency physicians (EPs) face the crucial challenge to assess the optimal initial management and adequate monitoring of patients with CAP, to identify those at high or intermediate or low risk, to pick out eligible patients for a safe and effective out-of hospital (OOH) treatment in the community, ensuring a positive impact on quality of health care, quality of life, and individual satisfaction. To get to this point it is necessary to carefully evaluate clinical factors, but also welfare conditions and subjective aspects that are neither predictable "a priori", nor easy to identify in the pressing setting of the ED. Mortality, hospital readmissions and dissatisfaction with care are the recognized indicators for failure in this multifaceted decision process.
Severity scoring systems (SSSs) are widely used to predict risk profile, outcome and mortality, and to help decisions about treatment and management strategies (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) . The most remarkable scales in common clinical use for CAP in the ED are CURB-65 and CRB-65 (12) (13) (14) which showed some limitations but also high specificity and a high positive predictive value. CURB-65 prognostic rule was developed in 2003 (14) , starting from a British Thoracic Society (BTS) study conducted in 1996 (13) , and further moving from the m-BTS rule described in 1987 (12) concerning a severity assessment based on few variables which can easily be obtained at presentation or admission to hospital, and strongly associated with death from CAP. Among others, Pneumonia Severity Index (PSI) (15) is a well validated and widely adopted SSS indeed, but it is known to be an unsuitable tool for the ED scenario for the acute management of CAP, and mostly for outpatients (28, 29) : it is neither easy to remember nor to compute, it is time consuming because it consists of 20 items, invasive tests as arterial blood gas analysis can often be required.
Many lights and shadows, and pros and cons, have been debated in last twenty years about the usefulness of SSSs for CAP (30) (31) (32) (33) (34) , mainly in the emergency setting (5, (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) , due to the little help coming from evidence based medicine in this scenario. The prognostic accuracy of SSSs is well established in hospitalized patients, but much less is known about their use in out-patients (46, 47) . However, admission rates for low risk patients with CAP are known to be as high as 60% (48) (49) (50) , which calls into question the ability of SSS to correctly predict the need for hospitalization, and, on the other hand, the accuracy of EPs initial judgment in making the appropriate admission disposition.
Premise of this work was to critically analyze "bounce back" cases: CAP patients who, at their first presentation to the ED, were discharged for outpatient management and subsequently rebounded to the ED and were then admitted for in-hospital treatment. These patients, taken as a whole, represent a critical point and a "failure" to be avoided, since any delay due to a wrong risk stratification could determine very bad prognostic consequences and worsen the outcome.
The aim of this study was then to evaluate the frequency and the impact of discharging from the ED non-low-risk patients with CAP, according to CURB-65 score (≥2) or CRB-65 score (≥1), the rate of return visits to the ED, the rate of rebound cases with subsequent admittance, and 30-day mortality.
We focused on return cases to determine the ability of SSSs to correctly and accurately predict outcome and mortality in patients discharged with main diagnosis of CAP in the ED. We then critically analyzed those cases in which the EP's choice to discharge home a patient with CAP for OOH management and treatment disagreed with the high-intermediate (non-low) risk profile established by SSSs.
Materials and methods
We conducted an observational prospective clinical single-center study in the acute setting of the ED of a university teaching hospital (5), enrolling and following up every consecutively non-selected adult patient (aged ≥14 years) with CAP discharged home for OOH treatment.
Diagnosis of CAP was defined on the presence of new infiltrates on chest X-rays with physical findings and compatible history (5) .
Cases satisfying diagnostic criteria for health-care acquired pneumonia (HCAP) or ventilation-associated pneumonia (VAP) (51) were not included in the analysis.
CURB-65 and/or CRB-65 (table 1) were measured and recorded in every patient. Confusion was defined as new disorientation in person, space or time (14) . Urea was tested as mg/dl, respiratory rate (RR) as breaths per minute (bpm), systolic blood pressure (SBP) and diastolic blood pressure (DBP) as mmHg.
We prospectively analyzed, in the 1 year period of our study (between April 20 th 2013 and April 19 th 2014), demographic, medical, clinical and laboratory data recorded in the ED, and the outcome ("rebounds" in 30 days). We then compared two study groups: "discharged and non-readmitted" versus "discharged and rebounded and then admitted", including every rebound to our ED within 30 days of discharge from the ED itself because of CAP related unresolved problems.
The University Hospital database was then queried for length of stay and bed days in both the Intensive Care Unit (ICU), and/or High Medical Dependency Unit (HMDU), and/or regular ward for all patients subsequently admitted to the hospital.
Due to the limited number of cases "rebounded and admitted", the comparison of categorical variables was performed using percentages; media, median, minimum and maximum were instead used for the comparison of continuous data.
Results
Two-hundred and forty-nine patients (media 0.68/day) were emergently evaluated and discharged home for OOH treatment with main diagnosis of CAP [in the same period approximately 817 subjects were admitted with the same diagnosis (52, 53)]; 169 (67.9%) cases resulted in the low-risk class according to CURB-65 or CRB-65 score, the remaining 80 (32.1%) were at high-intermediate risk.
The mean and median age were 42 and 44 years, respectively (range 15-92). One-hundred and thirtythree (53.4%) were female. One-hundred and fourteen patients (45.8%) had been visited by a physician after the debut of symptoms and before the presentation to the ED; 97 (39.0%) were already taking oral antibiotics when they first came to the ED, and 32 (12.9%) had been recommended for other treatment because of respiratory symptoms before presenting to the ED. For- ty-five patients (18.1%) were sent to the ED following the recommendation by a primary care or a consulting physician, and 41 (16.5%) were transported to the ED by an ambulance. One-hundred and forty-six (58.6%) were discharged with recommendation to an antibiotic combination therapy, the remaining 103 (41.4%) with a single antimicrobial treatment. Twenty-four (9.6%) had an in-hospital follow up consultation planned in the next days at discharge from the ED. Of 249 discharged patients, 228 (91.6%) didn't return to our ED for CAP related problems at 30 days, and 21 (8.4%) bounced back; of these last 21 individuals, 9 were discharged once again (3.6% of all, 42.9% of rebounded) to outpatient treatment, and the remaining 12 (4.8% of total, 57.1% of rebounded) were then admitted for in-hospital management at their second presentation to the ED.
The mean interval between the first and second presentation to the ED for return visits was 7 days (range 0-20, median 4); for "rebounded and then admitted" cases it was 4 days (range 0-4, median 2), respectively.
When looking at the differences, although the low number of cases in the return cases cohort, patients admitted after having been discharged showed some slight distinguishing features ( Table 2) in laboratory parameters (in particular, abnormal coagulation and renal function) and peculiar severe chest X-rays characteristics (two or more infiltrates, bilateral infiltrates, lobar infiltrates, pleural effusion).
Admission to the ICU was never required for these patients, neither mechanical ventilation nor inotropic infusion was needed in the ED.
The mean in-hospital length of staying for rebounded and admitted patients was 9 days (range 3-15, median 8). None of them died in-hospital; they all were discharged home; they all were alive after 30 days.
The characteristics and parameters for comparison of the two study groups (discharged versus returned and admitted) are shown in detail in Table 2 , 3, 4 and 5.
Urea was measured in 122 (49.0%) of all discharged patients, so CURB-65 score was not available in 51.0% cases; it was possible to assess CRB-65 for all 249 patients. Patients discharged and not rebounded in 30 days had urea measurement in 115 cases (48.5%), so it was possible for them to calculate both CRB-65 and CURB-65 score; rebounded and admitted had urea in 7 (58.3%) ( Table 4 and 5) .
Of all discharged patients with CAP, 80 (32.1%) were at "non-low" (high-intermediate) risk of mortality according to SSSs (CURB-65 ≥2 or CRB-65 ≥1). Five discharged patients even resulted in a high risk for mortality (CURB-65 = 3); 1 of them was rebounded and then admitted. In the non-low risk 80 patients group, just 5 (6.3%) were between those who bounced back and were then admitted.
Focusing on the group of 12 patients rebounded and then admitted, the trend of SSSs comparing first and second presentation to the ED is noteworthy (table 6): 7 of them (58,3%) were previously discharged with low risk profile according to SSS (CURB-65 <2 and CRB-65 <1) at their first presentation, the re- 
Discussion and conclusions
Return visits of patients discharged from the ED usually represent a failure for EPs. Risk stratification for CAP in the ED represents a challenge: the decision to safely discharge home for OOH management needs both adequate clinical and welfare conditions (5, 31, 40, 41, 45, 47, (56) (57) (58) (59) .
Our results did not confirm the ability and strengh of CURB-65 and CRB-65 to correctly predict mortality for CAP patients discharged home from the ED.
In this regard, it has to be stressed the original meaning of SSSs; in particular, CURB-65 was born as a score to focus on CAP adult patients admitted to inhospital treatment, to analyze and define prognostic factors related to in-hospital mortality versus survival to discharge, to improve the prediction of mortality and the identification of patients requiring admission to ICU (13, 14) . CURB-65 was not conceived or validated to identify patients at low risk of mortality who might be suitable for early hospital discharge and OOH management, since the final decision on the appropriate discharge of a patient depends on clinical judgment, on social and family contexts, and not merely on the application of a score.
About one third (80 cases; 32.1%) of patients discharged from our ED with CAP had an intermediate/ high mortality risk according to SSSs (CURB-65 ≥2 or CRB-65 ≥1): following the recommendations coming from main SSSs, all of them should have been hospitalized for supervised treatment or even urgent admission; moreover, some of them (5 cases) should also have been evaluated and considered suitable for the admission to the ICU (in high risk cases, CURB-65 ≥3) (4, 6, 14) . In facts, in our series, 5 discharged patients resulted in a high risk for mortality because of a CURB-65 score = 3, but only 1 of them bounced back and was then admitted. Moreover, no patient with CAP discharged for OOH treatment died in the 30 days follow up period.
In the everyday real-life of the ED, very often clinical judgment and score enforcement disagree; our experience show that prioritizing the weighted clinical decision, even if against prediction rules, does not increase neither the risk of mortality nor the rate of ad- Table 4 . Comparison of the two study groups ("simply discharged" versus "discharged, rebounded and then admitted"): CURB-65 and CRB-65 rates community, etc.) make the difference for real-life bedside decisions; several cases considered at low risk are still managed in-hospital because of a number of "good reasons" (5, 31-33, 40, 41, 52, 53) . Many patients with a intermediate-high risk according to SSSs can safely be treated as outpatients, when adequate welfare conditions are present. In this scenario, we identified a group of patients, in particular those with abnormal coagulation and impairment of renal function or chest X-rays complications (56, 60) , deserving a brief intensive observation period (6 to 36 hours) in a Short Stay Unit (SSU) in the ED, to assess the effectiveness of therapy, to ascertain the maintenance of clinical stability, and to contact the General Practitioner (GP) before the final decision to safely discharge or admit (41, 49, 56, 58, 59) .
Of course, in this cohort of acute CAP patients directed to OOH management by the EP, the impairment of both renal function tests and coagulation system were not due neither to sepsis nor septic shock, but rather to chronic diseases (such as chronic renal failure) and pharmacological therapy (such as warfarin).
Future large prospective studies are required to draw more definite conclusions, and to define which parameters, features and markers are needed to develop and validate a new or modified SSS, in order to increase the weight and value of some pivotal aspects in the "triage" process of CAP patients in the ED, leading to a better performance and discriminative capability to focus on the real need for hospitalization in every single patient.
Our study has some noticeable limitations: it's a prospective study from a single-center, there is no standardized method of RR measurement, return visits after admission have not been considered, and the reasons of hospitalization were deduced from clinical records. The city of Bologna (Italy) has nearly 1 million resident inhabitants in the whole province area; the main town has just 2 public Hospitals with an ED, serving the population of 400 thousand people for adults acute medical care: the University Teaching Hospital on the eastern side (the one in which our study was performed), and the Trauma Centre in the western part: we can not rule out that some patients Table 6 . Comparison of SSS at first and second presentation in "discharged, rebounded and then admitted" patients Patient ID number n 1 n 2 n 3 n 4 n 5 n 6 n 7 n 8 n 9 n 10 n 11 n 12 who have been discharged from our hospital bounced back to other hospitals, even if the regional organization of the Emergency Ambulance Service in our town makes it unlikely. This work has also some newsworthy strengths: we prospectively and systematically studied a large sample of unselected consecutive patients during a 1 year ongoing and uninterrupted period; the site of the study was an "Internal Medicine" Emergency Department (University Hospital with separated triage for Pediatrics, Obstetrics, Ophthalmology and Orthopedics patients, non Trauma-Center). The majority of published experiences about CAP patients selected for OOH treatment starts up and moves from cases at low risk of death according to SSS, and then discharged home. Our study turns the point of view downside up: in fact we analyzed the real-life CAP cases discharged from the ED for outpatient management regardless of the degree of SSSs, we prospectively recorded their outcome, and then re-evaluate "ex post", by an epicrisis, the decision process about site of treatment according to their risk of death early established by SSS at presentation to the ED. This was the first study to investigate discharge among non-low risk patients with CAP in the ED of a University Hospital referring to CURB-65 and CRB-65 scores; this should allow our results to be generalised even to other hospitals and countries which share a similar healthcare system.
In conclusion, in this real-life study, predictive rules, widely used in the ED for CAP to establish both the prognosis and the outcome, don't seem to be of help in the decision about a proper discharge of a patient for OOH treatment. Many carefully selected patients, although by SSS application present a non-low risk of mortality, can be safely managed as outpatients if welfare, social and familiar resources are available. Our study doesn't support international guideline recommendations that pneumonia severity scores should be used as an adjunct to clinical judgement when assessing the indication for outpatient management of CAP patients in the community. These findings may have implications for discharge planning and follow up of patients with CAP. A SSU in the ED can be an attractive alternative to prevent rebounds and new admissions during the 30 days following discharge in a subgroup of particularly CAP frail cases, identified by the presence of some laboratory and/or radiological "red flags".
